(GODAE) requirements were presented in the GODAE strategic plan (GODAE, 2001 ) and in Le Traon et al. (2001) . They are refined and detailed in Clark et al. (2009) and Oke et al. (2009) . There has been major progress over the past 10 years in implementing the initial system. The main challenge today is to complete the initial design and to ensure its long-term sustainability. A data processing, validation, and dissemination infrastructure must also be set up to ensure delivery of high-quality data sets and data products in a timely fashion that meets the requirements of modeling and data assimilation centers and other metocean applications. This paper focuses on data processing issues.
Improvements in data and product serving capabilities are reviewed by Blower et al. (2009) .
DAtA prOcESSiNG iSSuES FOr OpEr AtiONAl OcEANOGr Aphy
Data processing centers or thematic assembly centers are an essential component of the global operational oceanography infrastructure. The quantity, quality, and availability of data sets and data products directly impact the quality of ocean analyses and forecasts and associated services. Products derived from the data themselves are also used directly for applications (e.g., in the case of a parameter observed from space at high resolution). More effective data assembly, more timely data delivery, improvements in data quality, better characterization of data errors, and development of new or high-level data products are among the key data processing needs for operational oceanography. ABStr Act. Data assembly and processing centers are essential elements of the operational oceanography infrastructure. They provide data and products needed by modeling and data assimilation systems; they also provide products directly usable for applications. This paper discusses the role and functions of the data centers for operational oceanography. It describes some of the main data assembly centers (Argo and in situ data, altimetry, sea surface temperature) developed during the Global Ocean Data Assimilation Experiment. An overview of other data centers (wind and fluxes, ocean color, sea ice) is also given. Much progress has been achieved over the past 10 years to validate, intercalibrate, and merge altimeter data from multiple satellites. Accuracy and timeliness of products have been improved, and new products have been developed. The same is true for sea surface temperature data through the Global High-Resolution Sea Surface Temperature Pilot Project. A breakthrough in processing, quality control, and assembly for in situ data has also been achieved through the development of the real-time and delayed-mode Argo data system. In situ and remote-sensing data are now systematically and jointly used to calibrate, validate, and monitor over the long term the quality and consistency of the global ocean observing system. Main results are illustrated. There is also a review of the development and use of products that merge in situ and remote-sensing data. Future issues and main prospects are discussed in the conclusion. characterization, as well as reprocessing capabilities for reanalysis purposes.
The role of data processing centers is to provide modeling and data assimilation centers with the real-time and delayed-mode data sets required for validation and data assimilation. This includes uncertainty estimates that are critical to effective use of data in modeling and data assimilation systems.
High-level data products are also needed for applications and research (e.g., a merged altimeter surface current product for marine safety or offshore applications) and are essential to the long-term monitoring of the state of the ocean (e.g., to derive climate indices on the state of the ocean). They are also useful to validate data assimilation systems (e.g., statistical versus dynamical interpolation) and complement products derived through modeling and data assimilation systems. Data processing centers should monitor the performance of the observing system (e.g., data availability, possible degradation of performance, and/or sampling). They must establish strong relationships with data assimilation centers and intermediate or end users. Links with data assimilation centers are needed, in particular, to organize feedback (1) on the quality control performed at the level of data assimilation centers (e.g., comparing an observation with a model forecast), (2) on the impact of data sets and data products in the assimilation systems, and (3) on new or future requirements.
mAiN AchiEVEmENtS OVEr thE lASt 10 yEArS
Over the past 10 years, ocean data processing centers have been considerably enhanced in order to meet the needs of operational oceanography applications. We review here the main achievements. The review is far from being exhaustive; rather, we focus on a few examples of data centers that were deeply involved in GODAE and that developed strong interfaces with modeling and assimilation centers.
Argo: A Breakthrough in Data management and Data processing
During the past decade, Argo has revolutionized the distribution of ocean data within the research and operational communities (Roemmich et al., 2009) .
Argo led to a new paradigm for oceanography with all data and products freely and widely available in real time.
The data management issue for Argo was to set up an information system able to provide a single entry point to data processed in national centers, applying commonly defined qualitycontrol procedures at all steps of data processing. Two data streams have been identified (see Figure 1) 
Other Data Sets and products
Main GODAE efforts were focused on altimeter, SST, and in situ data needed and used by most GODAE global data assimilation systems. Advances were also made for other data sets and products that are critical for specific applications (e.g., sea ice) or will become more and more important for operational systems (e.g., ocean color, high-resolution winds), and/or for reanalysis activities (satellite winds and fluxes). and refinement of regional algorithms (Volpe et al., 2007) phytoplankton blooms in the Pacific, and the mixed-layer temperature balance.
High-Resolution Winds
OSCAR analyses have also been used to assess the surface current field from oceanic data assimilation systems.
cONcluSiONS AND prOSpEctS
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